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(57) ABSTRACT

An 1nner actuator for automobile doors includes a lever-like
handle adapted to be pivoted about an axis within a housing
which 1s attached to the door, a linkage or an actuating cable
which 1s led to a door lock and engages the handle, a spring
which biases the handle into a rest position, a damper which
1s connected to a portion of the handle such that the
movement of the handle into the rest position 1s damped,
whereby a linear damper 1s provided which is linked to the
door with one end and to a portion of the handle with the
other end.

25 Claims, 2 Drawing Sheets
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INNER ACTUATOR FOR AUTOMOBILE
DOOR LOCKS

FIELD OF THE INVENTION

This invention relates to an 1nner actuator for automobile
doors which includes a damping mechanism.

BACKGROUND ART

DE 199 07 883 has made known an inner actuation means
for doors wherein a lever-like handle 1s supported so as to be
pivotable about an axis within a housing which, 1n turn, 1s
attached to the door. A portion of the handle 1s connected to
the door lock via a linkage or actuating cable. A spring biases
the handle into a rest position. A portion of the handle 1s
toothed and engages with a pinion which 1s seated on the
axle of a silicone rotary damper. Such an assembly efli-
ciently meets the purpose of damping the pull-back motion
of the door 1nside lever. The assembly described has a fixed
geometrical association of 1ts parts or components.

Frequently, there 1s not suflicient space to integrate the
known 1nner actuation means for doors 1in the automobile

door.

SUMMARY OF THE INVENTION

It 1s the object of the invention to provide a low-noise
inner actuation means for doors of automobiles which 1s
small 1n construction and 1s adapted to be integrated 1nto any
confligurations of a door.

The 1nner actuation means for doors according to one
aspect of the present invention provides a linear damper
which 1s fixedly attached to the door at one end and 1s hinged
to a handle portion at the other end. The linear damper 1s
preferably a so-called air damper which 1s preferably fitted
with a free-moving device. Such air dampers are known as
such. They mostly use a sealing member which 1s very
permeable to air in one direction and 1s hardly permeable to
air 1n the other direction. Air dampers have a number of
advantages.

Because of 1ts geometrical set-up, an air damper has an
integrated free-moving device which can be employed for
the direction of handle actuation. Furthermore, an air
damper 1s easier to manufacture with less expenditure than
a so-called silicone damper (rotary damper) having a free-
moving device. An air damper 1s nearly independent on
temperature. Its temperature dependence caused by different
expansion coelficients of the parts i1t uses 1s negligible. A
silicone damper the viscosity of which governs the braking
torque features a heavy dependence on temperature. It there
are below-zero temperatures the handle will be restored
distinctly more slowly, which does not allow to close the
door quickly.

Finally, a linear damper has the advantage to be dispos-
able at many points adjacent to the mnner actuation means for
doors, ¢.g. on the housing of the handle, the sheet of the
door, the door trimming, etc. According to an aspect of the
invention, the working directions of the linkage or cable, on
one hand, and the linear damper, on the other, are approxi-
mately parallel. A particularly space-saving solution 1is
obtained, as a result.

It 1s understood that an air damper can be disposed to react
to a pressure or pull. If 1t 1s disposed to react to pressure the
restoring forces which can be absorbed are higher than those
for a reaction to a pull.

According to a particularly advantageous aspect of the
invention, the restoring spring 1s disposed in the housing of
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the air damper. The spring may be a simple compression
spring which 1s easier to manufacture and mount than are the
common leg springs on the axle of the inner actuation means
for doors. Since the latter constitutes a potential source of
noise the inventive configuration largely suppresses the
formation of noise, particularly 1f a spring 1s used the wire
of which 1s encased in plastic, in another aspect of the
invention.

The mvention also provides a rotary damper which 1s
fixedly attached to the door remote from the handle and has
a pinion, and a portion of the handle has hinged thereto a
toothed rack which 1s guided by a guide means, the guide
means holding the toothed rack mm engagement with the
pinion. This inventive solution also helps obtain a space-
saving construction which 1s adaptable to any spatial con-
ditions. Thus, the silicone damper may be mounted on a
location remote from the handle. Since the guide causes the
toothed rack to engage the pinion any tolerances of the
handle shell, axle bearing, and handle are insignificant.
Using a guide also allows the toothed rack to engage the
pinion at a low noise.

Embodiments of the inventions will now be explained 1n
more detail with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows an 1nner actuation means for
doors as seen from outside with a linear damper according
to the mvention.

FIG. 2 shows a section taken through the assembly of
FIG. 1 along lines 2—2.

FIG. 3 shows an assembly similar to that of FIG. 1, but
with the linear damper placed at a different point.

FIG. 4 shows an assembly of an inner actuation means for
doors similar to that of FIG. 1, but with a rotary damper.

FIG. 5 shows a section taken through the assembly of
FIG. 4 along lines 5—S35.

FIG. 6 shows an assembly similar to that of FIG. 4, but
with the rotary damper placed at a different point.

DETAILED DESCRIPTION OF THE
INVENTION

The components of the 1nner actuation means for doors
which are shown in the Figures, in structure and
arrangement, are the same as those described in DE 199 07
683. Therefore, reference 1s explicitly made to this docu-
ment.

Referring to FIG. 1, a shell 10 1s outlined which 1s set into
the mner trimming of an automobile door (not shown). An
actuation lever 12 1s located within the shell 10 and,
therefore, 1s partially shown 1n phantom lines 1n FIG. 1. It
extends towards the outer surface of the door through the
shell 10 1nto a housing 14 which retains a bearing pin 16.
The bearing pin 16, which 1s vertically disposed in the
present case, pivotally supports the actuation lever 12. The
actuation lever 12 has two legs 18, 20 which are linked to
cach other via a bent portion 22.

Legs 18, 20 have apertures through which the bearing pin
16 extends. The leg 18, for example, has hinged thereto a
pulling cable of a cable 26 mechanism via a hole 24 as can
be seen 1 FIG. 1. Connected to the cable 1s a U-shaped
component 28 which 1s hinged to the leg 18 via a pin link or
the like. Thus, actuating the lever 12 results in an actuation
of the cable 16 and, hence, an operation of a lock (not
shown) of the door.

FIG. 1 further illustrates a linear air damper 30. The air
damper 30, which 1s of a design known as such, has a piston
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32 with a ring seal 34 which 1s configured such as to cause
the air damper to let pass more air 1n one direction and to let
pass less air in the other direction, thus effecting a damping,
action 1n one direction and causing a free motion in the other.
The air damper 30 1s hinged to the shell 10 at 36. It is
understood that 1t can also be fixedly hinged to the sheet of
the door on the door trimming or another component. Thus,
the position of the damper 30 1s relatively random. In the
case shown, the axle of the damper 30 1s approximately
parallel to the working direction of the cable 26, which saves
particularly much space.

The piston rod 38 is led out of the housing of the damper
30 and 1s designed 1n a fork shape at 40 at the end 1n order
to be hinged to leg 20 of lever 12. A restoring spring 42 for
the lever 12, e.g. a compression spring, 1s seated on the
piston rod 38 in the housing. This way realizes a low-noise
arrangement of the spring, particularly 1if the spring 1s made
of a plastic-coated wire.

The 1llustration of FIG. 2 1s merely intended to elucidate
the structure of the lever 12 and housing 14 with a restoring
spring 44, however, being disposed on the bearing pin 16 1n

contrast to FIG. 1.

FIG. 3 1llustrates the same components as does FIG. 1.
Therefore, they are given the same reference numbers. The
only distinction from FIG. 1 1s that the linear damper 30 1s
disposed on the opposite side. The restoring spring 42 1s a
tension spring, for example. The embodiment of FIG. 4 also
provides nearly the same parts as 1n the embodiment of FIG.
1. Therefore, the same reference numbers are used again.
However, a restoring spring 44 1s disposed on the bearing

axle 16 like 1n FIG. 2. It further 1s apparent from FIG. 4 that
a toothed rack 50 1s hinged to the leg 20 at 52. The toothed
rack extends through a guide 54 which 1s mounted on a
rotatably supported rotary damper 56 that has a pinion 38.
Such rotary or silicone dampers are generally known. Actu-
ating the lever 12 moves the toothed rack 50 linearly and
pivots 1t simultaneously. The guide 54 joins this pivoting,
motion while ensuring that the teeth 58 of the toothed rack
50 1s mm permanent engagement with the pinion 58. The
toothed rack 50 and the pinion 58 are preferably made of
plastic to bring about a low-noise mterengagement.

The distinction of the embodiment of FIG. 6 from that of
FIG. 4 1s that the toothed rack 50 1s disposed on the side
opposed to that of FIG. 4. However, the remaining compo-
nents are the same except for the guide 54 which, 1n the
embodiment of FIG. 6, 1s composed of two guide portions
which are pivotally or rotatably supported about the rotary
damper 56 via a joint structural member 60 1n order to join
the pivoting motion of the toothed rack 54 when 1t 1is
actuated.

The rotary damper in the embodiment of FIGS. 4 to 6 may
also be fitted with a free-moving device.

What 1s claimed 1s:

1. An 1mner door lock actuator, comprising:

a rotational shaft adapted to be fixed to an automobile
door;

a handle formed as a lever pivotably mounted on said
rotational shatft;

a reset spring for biasing said handle into a rest position;
and

a linear damper for damping a movement of said handle
into the rest position, said linear damper having oppo-
site ends one of which 1s adapted to be linked to the
automobile door and the other 1s linked to said handle;

wherein said reset spring 1s disposed 1n a housing of said
damper and said reset spring 1s made of wire coated
with plastic material.
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2. The mner door lock actuator of claim 1, further
comprising an actuator housing adapted to be attached to the
automobile door, said rotational shaft bemng fixed to said
housing.

3. The mner door lock actuator of claim 2, further
comprising a linkage which 1s led to a door lock of the
automobile door, said linkage engaging said handle.

4. The 1nner door lock actuator of claim 1, wherein said

reset spring 1s disposed between the opposite ends of said
linear damper and biases the opposite ends mto a relative
position corresponding to the rest position of said handle.
5. An actuator for a door lock of a door, comprising;:
a rotational shaft adapted to be fixed to the door;

a handle formed as a lever pivotably mounted on said
rotational shaft;

a reset spring element for biasing said handle 1nto a rest
position; and a damper for damping a return movement
of said handle into the rest position, said damper
including a rod pivotally attached to said handle by a
hinge;

wherein said damper further includes a cylinder and a
piston reciprocally moveable within said cylinder, said
rod being a piston rod having opposite ends one of
which 1s attached to said piston and the other 1is
pivotally attached to said handle by said hinge.

6. The actuator of claim 5, wherein said damper further
includes another hinge adapted to pivotally attach said
cylinder to the door.

7. The actuator of claim 5, wherein said reset spring
clement biases said piston rod and said cylinder into a
relative position corresponding to the rest position of said
handle.

8. The actuator of claim §, wherein said reset spring
clement 1s positioned within said cylinder between said
piston and an end wall of said cylinder, and biases said
piston and said cylinder 1nto a relative position correspond-
ing to the rest position of said handle.

9. The actuator of claim 8, wherein said reset spring
clement 1s made of wire coated with plastic material.

10. The actuator of claim 35, further comprising a linkage
adapted to connect the door lock and said handle, said
linkage having a portion that directly engages said handle
and extends substantially parallel to said piston rod.

11. The actuator of claim 5, wherein said damper further
includes a ring disposed between said piston and a side wall
of said cylinder, said ring being configured to allow a fluid
in said cylinder to pass through said ring more easily 1n a
direction corresponding to an actuating movement of said
handle away from the rest position than 1n an opposite
direction corresponding to the return movement of said
handle 1nto the rest position.

12. An actuator for a door lock of a door, comprising;:

a rotational shaft adapted to be fixed to the door;

a handle formed as a lever pivotably mounted on said
rotational shaft;

a reset spring element for biasing said handle into a rest
position; and

a damper for damping a return movement of said handle
into the rest position, said damper including a rod
pivotally attached to said handle by a hinge;

wherein said damper further includes a rotary damper

having a pinion, said rod having opposite ends one of

which has a gear segment meshing with said pinion and

the other 1s pivotally attached to said handle by said
hinge.

13. The actuator of claim 12, further comprising guide

means for holding said gear segment 1n engagement with
said pinion.
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14. The actuator of claim 12, wherein said reset spring
clement 1s disposed on said rotational shaft, said reset spring
clement having one end engaging said handle and an oppo-
site end adapted to engage the door.

15. The actuator of claim 12, wherein an actuating move-
ment of said handle away from the rest position simulta-
neously moves said rod linearly and pivotally.

16. The actuator of claim 12, further comprising a guide
portion holding said gear segment 1n engagement with said
pinion, said guide portion being pivotally supported on said
rotary damper.

17. In combination, an automobile door having a door
lock and an 1nner actuator for the door lock, said inner
actuator comprising:

an actuator housing fixed to said automobile door;

a handle formed as a lever pivotably supported by said
actuator housing;

a reset spring for biasing said handle 1nto a rest position;
and

a damper for damping a return movement of said handle
into the rest position, said damper including a rod
pivotally attached to said handle by a hinge;

wherein said damper further includes a cylinder and a
piston reciprocally moveable within said cylinder, said
rod being a piston rod having opposite ends one of
which 1s attached to said piston and the other 1is
pivotally attached to said handle by said hinge.

18. The combination of claim 17, wherein said cylinder 1s

pivotally attached to said door by another hinge.

19. The combination of claim 17, wheremn said reset
spring 1s positioned within said cylinder between said piston
and an end wall of said cylinder, biases said piston and said
cylinder into a relative position corresponding to the rest
position of said handle, and 1s made of wire coated with
plastic material.

20. The combination of claim 17, further comprising a
linkage connects the door lock and said handle, said linkage
having a portion that directly engages said handle and
extends substantially parallel to said piston rod.
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21. The combiation of claim 17, wherem said damper
further mncludes a ring disposed between said piston and a
side wall of said cylinder, said ring being configured to allow
a fluid 1n said cylinder to pass through said ring more easily
in a direction corresponding to an actuating movement of
said handle away from the rest position than 1n an opposite
direction corresponding to the return movement of said
handle 1nto the rest position.

22. In combination, an automobile door having a door
lock and an inner actuator for the door lock, said inner
actuator comprising:

an actuator housing fixed to said automobile door;

a handle formed as a lever pivotably supported by said
actuator housing;

a reset spring for biasing said handle 1nto a rest position;
and

a damper for damping a return movement of said handle
into the rest position, said damper including a rod
pivotally attached to said handle by a hinge;

wheremn said damper further includes a rotary damper
having a pinion, said rod having opposite ends one of
which has a gear segment meshing with said pinion and
the other 1s pivotally attached to said handle by said
hinge.

23. The combination of claim 22, further comprising
ouide means for holding said gear segment 1n engagement
with said pinion.

24. The combination of claim 22, wheremn said reset
spring 1s disposed on a rotational shaft which 1s fixed to said
actuator housing and about which said handle pivots, said
reset spring having one end engaging said handle and an
opposite end engaging said actuator housing.

25. The combination of claim 22, further comprising a
oguide portion holding said gear segment 1n engagement with
said pinion, said guide portion being pivotally supported on
said rotary damper.
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